Most formulae to calculate the shear stiffness of a sheathed shear wall are derived under the assumption of rigid frames connected with pins. But the flexural and axial deformation of vertical studs affects the shear stiffness of a shear wall. A few other conventional formulae to calculate the shear stiffness of a sheathed shear wall consider only the effect of the flexural deformation of vertical studs. Since there is no calculation method of the shear stiffness considering the effect of the flexural and the axial deformation of vertical studs, numerical analyses are conducted. In this paper, we derive simplified formulae based on the principle of minimum potential energy. The formulae are verified by numerical static elasticity analyses.
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6 5 4 4 240 2   2  3  2  2  2  2   2  4  16  3  480   180  8  3  144  34 480 The sheathed shear walls play an important role in the wind and seismic resistance of wooden structures. Most formulae to calculate the shear stiffness of a sheathed shear wall are derived with the assumption of a rigid frame with pined connections. But the flexural and axial deformation of vertical studs affects the shear stiffness of a shear wall. A simplified formula to predict shear stiffness considering the effect of the flexural deformation of vertical studs and the one for the axial deformation are separately derived in this paper.
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FORMULA TO PREDICT SHEAR STIFFNESS OF SHEATHED WALL CONSIDERING AXIAL DEFORMATION OF VERTICAL STUDS AND IT'S VERIFICATION WITH NUMERICAL ANALYSES
The influence that the flexural and axial deformation of vertical studs gives to the shear stiffness of a sheathed shear wall is discussed in Chapter 2. The simplified formulae to predict the shear stiffness K and the yielding strength P y of the sheathed shear wall considering the effects of the flexural and axial deformation of vertical studs are derived in Chapter 3. The formulae are verified by numerical static elasticity analyses in Chapter 4.
The main conclusions are given below.
1. The shear resisting mechanism of a sheathed shear wall consists of two components, i.e. the mechanism in the horizontal direction (X direction) and that in the vertical direction (Y direction) as shown in Fig.2 . Those two components are connected in series. The flexural deformation of vertical studs affects the shear resisting mechanism in the X direction as shown in Fig.3 . The axial deformation of vertical studs affects the shear resisting mechanism in the Y direction as shown in Fig.3 .
2. We derive simplified formulae to predict the moment of inertia of nail arrangement around the neutral axis in Y direction of sheathed wall considering axial deformation of vertical studs based on the principle of minimum potential energy. We derive simplified formulae to predict shear stiffness and yielding strength of sheathed wall considering flexural deformation and axial deformation of vertical studs.
3. The validity of the simplified formulae are examined with numerical static elasticity analyses in which the nails spacing (N50 at 50-150 mm spacing), the size of cross-sections of vertical studs (105 ~ 105 mm and 105 ~ 45 mm) and the axial force ratio at the bottom of stud "B" (=0.5-2.4) defined by Eq. (1) are considered.
The calculation results obtained with the formulae to predict the shear stiffness K and the yielding strength P y well agree with those obtained with numerical analyses; the differences between them are less than 7% for K and 7% for P y at the maximum .
4. When sheathed shear wall consists of two panels which are same size, the analytical results disagree with the calculated ones because the vertical studs bend at the panel joint by the difference between the shear force that is the burden of the top and bottom of the panel. （2015 年 9 月 10 日原稿受理，2016 年 3 月 3 日採用決定）
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